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The complexes of Co(II), Cu(II), Cd(lI) and Hg(II)
with 2-amino-, 2-amino-4-chloro- and 2-amino-
4-methyl-benzothiazoles have been prepared. The IR
data show that coordination in all these complexes is
through ring nitrogen of the thiazole group. The
magnetic moments of cobalt complexes lie in the
range 3·91-4·35 BM and that of copper complexes in
the range 1·53-1·83 BM suggesting distorted tetra-
hedral and octahedral geometry, respectively. The
complexes of Cd(lI) and Hg(II) are diamagnetic.
IN view of the biological importance of imidazole
and thiazole, considerable interest':" has been
evinced on the coordination behaviour of imidazole
and thiazole ligands with bivalent transition metal
ions. However, not much work? has been done
on the coordination behaviour of 2-amino-benzo-
thiazole (2-ABT) and its derivatives. The complexes
of 2-ABT and of 2-amino-4-chloro- and 2-amino-
4-methyl-benzothiazoles with Co(II), Cu(II) , Cd(II)
and Hg(II) have been reported and characterized
on the basis of IR and magnetic measurements.
All the chemicals used were of AR quality. The
compounds Co (2ABT)2CI2 and Cu(2ABT)2CI2 were
prepared according to the literature methods.
Dichlorobis (2-aminobenzothiazole) Cd (I I) -Cadmium
chloride (2'28 g, 0·01 mole) dissolved in ethanol
(doubly distilled) was treated with an ethanolic
solution of 2-aminobenzothiazole (1'50 g, 0·01 mole).
Solvent was evaporated on a water-bath, carbon
tetrachloride (1-2 ml) added, stirred and evaporated
to dryness. The solid complex Was triturated with
acetone, filtered and dried in vacuum (Found: Cd,
22·45; C, 33'68; N, 10·54; S, 12·10. C14H12CI2N4CdSa
requires Cd, 23·19; C, 34·78; N, 11-59; S, 13-27%).
Dichlorobis (2-aminobenzothiazole )Hg(1 I) -This com-
pound was also prepared as above from mercuric
chloride (Found: Hg, 34·54; C, 28'58; N, 9·04;
S, 10·15. CuH12CI2N4HgS2 requires Hg, 35·08; C,
29'39; N, 9·71; S, 11·19%).
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Dichlorobis(2-amino-4-methyl-benzothiazole)Co(II) -
Cobalt(II) chloride (2·38 g, 0·01 mole) dissolved
in a minimum quantity of absolute ethanol was
added to an ethanolic solution of the ligand. The
mixture was evaporated to a small volume and
carbon tetrachloride added to it. The solution was
allowed to evaporate slowly and the solid complex
triturated with cold absolute ethanol, filtered,
washed several times with absolute ethanol and
finally with ether and dried in vacuum (Found: Co,
11'98; C, 41·02; N, 11'78; S, 13-05. C16HUCI2N4,CoS2
requires Co, 12·8~; C, 41'92; N, 12·22; S, 13·97%).
Corresponding Hg(II), Cd(lI) and Cu(lI) complexes
were prepared by the above method. For dichloro-
bis(2 - amino - 4 - methyl - benzothiazole)Hg(II)-
(Found: Hg, 32'50; C, 31-50; N, 8'56; S, 9·55.
C16Hl6Cl2N4,HgS2 requires Hg, 33·50; C, 32·00; N,
9·33; S, 10·66%). For dichlorobis(2-amino+methyl-
benzcthiazolel'Cdtl I) - (Found: Cd, 20·84; C, 36·54;
N, 10·05; S, 11·09. Cl6HloCl2N4CdS2 requires Cd,
21·91; C, 37'57; N, 10'96; S, 12·52%). For dichloro-
bis(2 - amino - 4 - methyl - benzothiazole)Cu(II) -
(Found: Cu, 12·65; C, 40'50; N, 11'79; S, 12'82.
Cl&Hl6Cl2N4CuS2 requires Cu, 13'63; C, 41·55; N,
12·12; S, 13·85%).
Dichlorobis (2-amino-4-chloro-benzothiazole) Co (II) -
Cobalt(II) chloride (2·388 g, 0·01 mole) dissolved in
absolute ethanol was treated with the ligand. The
mixture was evaporated to a small volume, and
carbon tetrachloride (1-2 ml) added to it. The
solution was evaporated and solid obtained was
washed several times with cold absolute ethanol and
finally with ether (Found: Co, 11·11; C, 33·07; N,
10·50; S, 12·11. CaHloCl4NtCoS2 requires Co, 11·82;
C, 33·66; N, 11·22; S, 12·82%).
Corresponding Hg(II), Cd(II) and Cu(II) complexes
were prepared by the above method. For Hg
complex- (Found: Hg, 30·34; C, 25·54; N, 7'98;
S, 8'98. C14HIOCI4N4HgS2 requires Hg, 31-30; C,
26'23; N, 8·74; S, 9'99%). For Cd complex-
(Found: Cd, 18·99; C, 29'45; N, 9·98; S, 10·58.
C14HlOCI4N4CdS2requires Cd, 21·91; C, 30·43; N,
10·96; S, 12'52%). For Cu complex - (Found: Cu,
11·88; C, 32'95; N, 10·92; S, 11·88. C14HlOCI4N4CuS2
requires Cu, 12·52; C, 33'39; N, 11-13; S, 12·72%).
The analytical data of the complexes show that
the complexes of the type ML2Cl2 (M = Co, Cd, Hg
or Cu; L =.2-ABT, 4-CI-2ABT or 4CH3-2ABT) are
formed The IR spectra of Co(lI), Cd (II) , Hg(II)
and Cu(H) complexes of 2-aminobenzothiazole are
similar. The shift of v(NH) of the ligand at 3370
and 1435 cm ? to 3270 and 1400 em:" is attributed
to coordination of ring nitrogen to metal ions.
This was further supported by the appearance of
S(C-NH) around 320-300 em? in the metal com-
plexes.
The values of magnetic moments of cobalt (3·91-
4·35 BM) and copper (1-53-1'83 BM) complexes
suggest the distorted tetrahedral and octahedral
structures for these complexes respectively. All the
complexes of Cd (II) and Hg(II) were found to be
diamagnetic.
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Complexes of tin(IV) halides with 4-phenylthio-
semicarbazide (H.N-NH-CS-NHC.H5• PTSC). I-formyl-
4-phenylthiosemicarbazide (HCO-NH-NH-CS-NHC.H.
PPTSC). l-acetyl-4-phenylthiosemicarbozole (CH3CO-
NH-NH-CS-NHCGHs) and l-isonicotinyl-4-phenylthio-
semicarbazide (C.H.NCONH-NH- CS-NHC.Hs' IPTSC)
have been prepared and characterized on the basis
of elemental analysis. molar conductance and infrared
spectral measurements.
IN a previous paper we reported the preparation
and characterization of several tin (IV) chloride
complexes with some 1,4-disubstituted thiosemi-
carbazides'. Some more complexes of SnX4 (X = CI,
Br or I) with a few other l,4-substituted thiosemi-
carbazides have now been prepared.
4-Phenylthiosemicarbazide (PTSC) , l-formyl-s-
phenylthiosernicarbazide (FPTSC), l-acetyl-t-phenyl-
thiosemicarbazide (APTSC) and l-isonicotinyl-s-
NOTES
phenylthiosemicarbazide (IPTSC) were prepared as
described by Jensen et at».
Preparation of the comjJtexes - (a) The 1:1 adducts
of the type SnCI4.L (where L = PTSC, FPTSC,
APT3C and IPTSC) were precipitated on refluxing
the chloroform solution/suspension of tin(IV) chloride
and the respective ligands in 3:2 molar ratio tor 48
hr. (b) The compounds of the type SnCI3(L-H)
(where L = PTSC, FPTSC and APTSC) were ob-
tamed by the addition of pet. ether to the filtrate
in (a) above after filtering off the precipitates.
(c) SnBr4.FPTSC and SnI4.FPTSC Were obtained on
mixing the chloroform solution/suspension of tin(IV)
halides and the ligand in 3:2 molar ratio followed
by stirring at room temperature for 48 hr. (d) SnBr3-
(FPTSC- H) was precipitated by refiuxing the
chloroform solution/suspension of SrrBr, and FPTSC
in 3:2 molar ratio while SnIs (FPTSC-H) was
precipitated by adding petroleum ether to the filt-
rate obtained after separating the precipitate of
Snlt.FPT3C as described under (c).(e) SnX2(FPTSC-
2H) (X = Br or I) were obtained by refluxing a
mixture of chloroform solution/suspension of tin(IV)
halide and the ligand in 3:2 molar ratio for 48 hr.
The precipitate formed was filtered off and the com-
plexes obtained by adding pet. ether to the filtrate.
All the above complexes were washed with
CHCl3 and petroleum ether till free from unreacted
tin(IV) halides and dried in vacuo. All possible
precautions were taken to exclude contact with
atmospheric moisture during the synthesis of the
complexes.
The details of the analytical procedure and the
physico-chemical measurements of the complexes
were the same as descril ed earlier-. The relevant
characterization data are given in Table 1.
All the complexes prepared in the present study
are insoluble in benzene, chloroform, carbon tetra-
chloride, petroleum ether and slightly soluble in
TABLE 1 - COLOURANDANALYTICALDATAOF THE COMPLEXES
Complex Colour m.p. Tin Halogen Nitrogen
(0C) (%) (%) (%)
SnCI4·PTSC Light yellow 275 28·1 32·9 10·1
SnCI3(PTSC-H) Yellow
(29'7) (33'3) (9,8)
190 31·0 26·5 10·5
SnCl •.APTSC Light yellow
(30,2) (27-4) (10,7)
150 25·7 29·6 9·2
SnCI3(APTSC-H) do
(25,1) (30'1) (8'9)
175 27·7 24·2 9·9
SnCl •.IPTSC do
(27,2) (24,6) (9·7)
210 22·6 26·3 8·1
SnCl •.FPTSC Dirty white
(22,2) (26'6) (7-9)
235 26·3 32·0 9·1
SnCI3(FPTSC-H) Yellow
(25'9) (31'3) (9'2)
>350 28·5 24·8 10·2
SnBr •.FPTSC do
(28'1) (25'4) (10'0)
162 19·0 50·1 7·0
SnBr3(FPTSC-H) Deep yellow
(18'6) (50'6) (6'6)
267 22·0 42·8 7·7
SnBr2(FPTSC-2H) do
(21'4) (43'5) (7'6)
135 25·5 33·2 8·7
SnI •.FPTSC Yellowish brown
(25·0) (34·0) (9·0)
120 14·8 61·2 5·5
SnI3(FPTSC-H) do
(14,3) (61,2) (5'1)
160 17·6 54·2 6·3
SnI.(FPTSC-2H) Pinkish brown
(17'0) (55·0) (6'1)
145 21-4 44·2 7·9
(20'9) (45,0) (7-4)
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